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(54) Manufacturing method of resin molded assembly, manufacturing metal mold, and resin 
molded assembly manufactured thereby 

(57) A moving mold 1 00 consisting of slidable hous- 
ing molds 110 and 110 and retainer molds 120 and 120 
and a fixed mold 200 pairing with the moving mold 100 
are used to moid a housing 20 and retainers 30a and 
30b in resin at the same time. When the fixed mold 200 
and the moving mold 100 are opened, the housing 
molds 110 and 110 are opened and a space is formed 
between the housing 20 and the retainers 30a and 30b 
to be fitted to each other. The retainers 30a and 30b are 
pressed against the housing 20 with the retainers 30a 
and 30b held in the retainer molds 120 and 120 from 
both the left and right sides, whereby the housing 20 
and the retainers 30a and 30b are assembled. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

This invention relates to a manufacturing metal 
mold and a manufacturing method of a resin molded 
assembly into which a plurality of resin molded articles 
are engaged and assembled, and a resin molded 
assembly manufactured thereby. 

2. Description of the Related Art 

For exarrple, to manufacture a resin molded 
assembly into which a plurality of resin moided articles 
are engaged and assembled, the resin molded articles 
are produced by separate resin molding machines and 
the produced resin molded articles are collected at one 
place for assembly by automated equipment provided 
with a parts feeder or by human hands. 

To manufacture a resin molded assembly by the 
conventional method as described above, the following 
problems arise: 

To perform resin molding and assembling sepa- 
rately a step of transporting resin molded articles to an 
assembling place and an assembling step at the place 
are required regardless of whether the resin molded 
articles are assembled by automated equipment or 
human hands. Assembling the resin molded articles by 
human hands requires an additional inspection step. 
These steps will increase the manufacturing costs. 
Metal mold management, etc., is required for each resin 
molded article and is burdensome. 

SUMMARY OF THE INVENTION 

It is therefore an object of the invention to provide a 
manufacturing metal mold and a metal mold manufac- 
turing method whereby resin molded articles can be 
manufactured accurately at low costs. 

According to a first aspect of the invention, there is 
provided a manufacturing metal mold for molding a plu- 
rality of resin molded articles that are to be fitted to each 
other to assemble a resin molded assembly, in that the 
metal mold comprises a first structure for moving a 
metal mold located between resin molded articles to be 
fitted to each other to form a space, and 
a second structure, with a first resin molded article held, 
for relatively moving a second resin molded article to fit 
with the first resin molded article. 

in the above<iescribed manufacturing metal mold 
of the invention, a plurality of resin molded articles are 
molded in one metai mold, the first structure is used to 
move metal mold located between the resin molded arti- 
cles to be fitted to each other, and the second structure 
is used to. with a first resin molded article held, relatively 
move a second resin nx)lded article to fit with the first 
resin molded articie. 



Further, according to the invention, there is pro- 
vided a manufacturing metal mold for molding a plurality 
of resin molded articles that are to be fitted to each 
other to assemble a resin mokjed assembly, in that the 

5 metal mold comprises a first structure for opening a 
fixed mold and a moving mold to a space between resin 
nrx>lded articles; and a second structure, with a first 
resin molded article held, for relatively moving a second 
resin molded article to fit with the first resin molded art- 

ic cle. 

In the above-described manufacturing metai mold 
of the invention, a plurality of resin molded articles are 
molded in one metal nx)ld. the first structure is used to 
form a space between resin molded articles by opening 

15 the fixed mold and the moving mold, and the second 
structure is used to, with a first resin molded article held, 
relatively move a second resin molded article to fit with 
the first resin molded article. 

Furthermore, according to the invention, there are 

20 provided a manufacturing metal moid for molding a plu- 
rality of resin molded articles that are to be fitted to each 
other to assemble a resin molded assembly, in that thed 
metal mold comprises a first structure for moving a 
metal mold located between resin molded articles to be 

25 fitted to each other to form a space; a second structure, 
with a first resin molded article held, for nrraving a sec- 
ond resin molded article held toward the first resin 
molded article and pressing the second resin molded 
article against the first resin molded article to fit the 

30 resin molded articles to each other, and then retracting; 
and an extrusion structure for extruding the first resin 
molded article from the metal mold after the retracting of 
the second structure. 

In the above-described manufacturing metal mold 

35 of the invention, a plurality of resin molded articles are 
molded in one metal nnold, the first structure is used to 
move metal mold located between resin molded articles 
to be fitted to each other to form a space, and with a first 
resin molded article fixed, the second structure is used 

40 to move a second resin molded article held toward the 
first resin molded article. The second resin molded arti- 
cle is moved and pressed against the first resin molded 
article to fit with the resin molded articles to each other, 
then the second structure retracts. After this, the extru- 

45 sion structure extrudes the first resin molded article 
from the metai mold. At this time, the second structure, 
which retracts, does not interfere. 

Moreover, according to the invention, there are pro- 
vided a manufacturing metal mold for a resin molded 

50 assembly by frtting a plurality of resin molded articles to 
each other in that the manufacturing metal mold com- 
prises a pair of metal molds to mold a plurality of resin 
molded articles, one of said metal mold being movable 
relative to the other metal mold, one of said metal mold 

55 including a slidable moid in a direction perpendicular to 
a direction of movement of the movable mold, and 
assembling mechanism for moving said slidable mold 
located between a first resin molded article and a sec- 
ond resin molded article during fastening the pair of the 
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metal mold to form a space, and moving the slidable 
mold, with the first resin molded article held, for press- 
ing the second resin molded article against the first 
resin molded article to be fitted to each other. 

In the above-described manufacturing metal mold 5 
of the invention, to mold a plurality of resin molded arti- 
cles in one metal mold, a slidable mold located between 
first resin mold article and a second resin molded article 
is moved to form a space. That is, the opposite face to 
the mated resin molded article is molded by the slidable 10 
mold before the space is formed by moving the slidable 
mold After this, with the first resin molded article held, 
the second resin moided article is moved in the space to 
press the second molded article to fit with each other. 

Furthermore, in the present invention, an undercut i5 
in the metal mold may be formed to holds the resin 
moided article. When the metal mold is moved to form 
the space, the resin moided article is not dropped or out 
of place by the undercut. Moreover, \i the metal mold 
moved by the second structure presses the resin 20 
molded article from the rear at a position off a bending 
piece when the resin molded articles are fitted to each 
other, the portion off the metal mold also becomes the 
bending piece, increasing the bending portion and ena- 
bling more easy bending. Still further, the second struc- 25 
ture moves the metai mold while sliding the resin 
moided article on the slide face along the nrwve direc- 
tion. 

Moreover, the metal mold moved by the second 
structure may be formed with a level difference project- 30 
ing toward the move direction for holding the resin 
molded article on a stereoscopic face to prevent an 
inclined motion. Furthermore, when the second resin 
molded article is moved toward the first resin molded 
article, the resin molded article may be floated from the 35 
surrounding wall face and moved. It does not make slid- 
ing contact with the surrounding wall face and is moved. 

According to the second aspect of the presetn 
invention, there are provided a method of manufacturing 
a resin moided assembly by fitting a pluralrty of resin 40 
moided articles to each other, said method comprising 
the steps of: molding a plurality of resin molded articles 
in a metai moid; forming a space between first and sec- 
ond resin molded articles; and relatively moving the 
second resin molded article, wrth the resin molded arti- 45 
cle held, to f rt the second resin molded article to the first 
resin molded article to assemble the resin molded 
assembly 

In the above-descirbed manufacturing mehod of the 
invention, a plurality of resin molded articles are moided so 
in one metal mold, with a first resin moided article held, 
metai mold is moved to form a space, and a second 
resin molded article is moved to to fit with the first resin 
molded article. 

Further, according to the invention, there is pro- 55 
vided a method of manufacturing a resin molded 
assembly by fitting a plurality of resin molded articles to 
each other, the method comprising the steps of: mold- 
ing a plurality of resin moided articles in a metal mold; 
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opening a fixed mold and a moving mold to form a 
space between resin moided articles; and relatively 
moving a second resin molded article, with first resin 
molded article held, to fit with the first resin molded arti- 
cle to assennbie the resin mold assembly. 

In the above<lescirbed manufacturing mehod of the 
invention, a plurality of resin molded articles are molded 
in one metal mold, a space is formed between resin 
moided articles by opening the fixed mold and the mov- 
ing moid, and with a first resin molded article held, a 
second resin molded article is moved in the space to fit 
with the first resin moided article. 

Furthermore, according to the invention, there are 
provided a method of manufacturing a resin molded 
assembly by fitting a plurality of resin molded articles to 
each other, the method comprising the steps of: mold- 
ing a plurality of resin moided articles in a metal mold; 
forming a space between a first and second resin 
molded articles, moving the second resin molded article 
held by a moving mold toward the first resin molded arti- 
cle; pressing the second resin molded article against 
the first resin molded article to fit the resin molded arti- 
cles to each other; retracting the moving moid; and 
extruding the first resin molded article from the metal 
mold. 

In the above-descirbed manufacturing mehod of the 
invention, a plurality of resin molded articles are molded 
in a metai mold, a space is formed between first and 
second resin moided articles, then with the first resin 
molded article held, the second resin molded article 
held in the moving mold is moved toward the first resin 
molded article and is pressed against the first resin 
molded article to fit the resin molded articles to each 
other, then the moving mold is retracted. After the 
retracting, the one resin moided article is extruded from 
the metai moid. 

Moreover, according to the invention, there are pro- 
vided a method of manufacturing a resin molded 
assembly by fitting a plurality of resin molded articles to 
each other, the method comprising the steps of: mold- 
ing a plurality of resin moided articles in a metal moid; 
moving a slidable mold located tjetween first resin 
molded article and a second resin molded article to 
form a space during fastening a fixed mold and a mov- 
ing mold; moving the slidable metal mold, with the one 
resin molded article held, for pressing the second resin 
molded article against the first resin moided article to fit 
the resin molded articles to each other. 

in the above-descirbed manufacturing mehod of the 
invention, to move the metal mold for forming a space, 
the fixed mold and the moving mold as the main body is 
being fastened. Therefore, even if a space is formed 
between the relatively moved resin molded articles, a 
complete space is not formed in the surroundings and 
the resin molded articles are easily held from the sur- 
roundings during the fitting. After preremoval. another 
mold opening may be required depending on the resin 
molded article form. Also in such a case, after the pre- 
ceding removal plate is moved, the resin moided arti- 
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cles are moved and fitted to each other before the molds 
are opened 

Furthermore, in the present invention, an undercut 
in the metal mold may be formed to holds the resin 
molded article. When the metal mold is moved to form 
the space, the resin molded article is not dropped or out 
of place by the undercut. Moreover, if the metal mold 
moved by the second structure presses the resin 
molded article from the rear at a position off a bending 
piece when the resin molded articles are fitted to each 
other, the portion off the metal mold also becomes the 
bending piece, increasing the bending portion and ena- 
t>ling more easy bending. Still further, the second struc- 
ture moves the metal mold while sliding the resin 
molded article on the slide face along the move direc- 
tion. 

Moreover, the metal mold moved by the second 
structure may be formed with a level difference project- 
ing toward the move direction for holding the resin 
molded article on a stereoscopic face to prevent an 
inclined motion. Furthermore, when the second resin 
molded article is moved toward the first resin molded 
article, the resin molded article may be floated from the 
surrounding wall face and moved. It does not make slid- 
ing contact with the surrounding wall face and is moved. 

According to the third aspect of the presetn inven- 
tion, there are provided a resin molded assembly pro- 
duced by fitting a plurality of resin molded articles to 
each other, said assembly being produced by the steps 
of: molding a plurality of resin molded articles in a metal 
mold; moving the metal mold located between first and 
second resin molded articles to forming a space; and 
moving a slidable mold, with the one resin molded arti- 
cle held, to press the second resin molded article 
against the resin molded article to fit the resin molded 
articles to each other. 

In the above-descirit>ed a resin molded assembly, 
to mold a plurality of resin molded articles in one metal 
mold, metal mold between first and second resin 
molded article is moved to form a space. That is, the 
opposite face to the mated resin molded article is 
molded by the metal mold before the space is formed by 
moving the metai mold, and the space is formed by 
moving the metal mold. After this, with the first resin 
molded article held, the second resin molded article is 
moved to press the resin molded articles against each 
other to fit each other. 

According to the invention, the resin molded 
assembly may comprise a connector hosing and a 
retainer, the retainer fitted sladably back and forth to an 
outer face of a rear end in the connector housing, in that 
the retainer is made not project from a rear end face of 
the housing. 

in the above-descirbed resin mold assembly, the 
retainer fitted sladably back and forth to the outer face of 
the rear end of the housing does not project from the 
rear end face of the housing. The housing receives drop 
shock regardless of which side dropping occurs from, 
preventing the retainer from making the transition from 



the provisional lock state to the complete lock state by 
shock. 

According to the invention, a resin molded assem- 
t^ly may comprise a connector hosing and a retainer, the 

5 retainer having U-shape in cross section to sandwich a 
trunk part of the connector housing, in that a notch is 
made in roots of wings of the U-shape of the cross sec- 
tion of the retainer. 

In the above-descirbed resin mold assembly, a 

10 notch is made in the roots of the wings of the retainer 
shaped like U in cross section for easy bending. When 
the retainer is mounted so as to sandwich the trunk part 
of the housing, it is easily bent and fitted. 

As descrit>ed above, since resin molded articles are 

75 assembled in a metal moid in the invention, they can be 
molded in resin and assembled by one machine at the 
same time; the resin molded assembly manufacturing 
method having the following effects can be provided; 
The transport step becomes unnecessary. As com- 

20 pared with use of automated equipment, the need for 
supplying parts by a parts feeder is eliminated and the 
assembly step time can be reduced. As compared with 
assembly by human hands, because of automation, 
drastic time reduction is accomplished, and another 

25 inspection step for human hands becomes unneces- 
sary Since separate automated equipment is not 
required, the work space can be reduced and the auto- 
mated equipment installation costs can also be 
decreased. Resultantly, resin molded assemblies can 

30 be manufactured at low costs. 

Particularly, a space required for moving resin 
molded articles is formed by opening the fixed mold and 
the moving mold as usual, whereby the structure can be 
simplified. If the slide pin is moved as required, a space 

35 that cannot be provided simply by opening the fixed and 
moving molds can also be formed. 

When with one resin molded article fixed, a different 
resin molded article is made to approach from the sur- 
roundings of the one resin molded article for fitting them 

40 to each other for assembly, the move mold may interfere 
when a finished resin molded assembly is taken out. In 
such a case, if the mold is reciprocated for retraction, it 
does not interfere. Particularly, when the resin molded 
article is moved while the fixed and molded molds are 

45 Opened for forming a space, if the slide mold is recipro- 
cated, the slide mold retracts already at the termination 
of the mold opening, and good extrusion can be per- 
formed. 

The resin molded articles to be fitted for assembly 
50 are held and moved within a predetermined space; they 
do not drop in the space and are not out of place 
because the undercut part is formed. 

The press position is placed off the bending piece 
and the bending piece is made to more easily bend. 
55 whereby when the resin molded articles are pressed 
against each other for assembly, they are not broken. 

In the invention, after resin molded articles are 
molded in a metal moid, metal mold is moved for form- 
ing a space between paired resin molded articles and is 
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moved for fitting the resin moidea' articles to each other. 
Thus, they are also assembled in the metal mold; the 
resin molding and assembling steps are performed by 
one machine at the same time. The resin molded 
assembly manufacturing metal and manufacturing 5 
method having the following effects can be provided: 

The transport step becomes unnecessary. As com- 
pared with use of automated equipment, the need for 
supplying parts by a parts feeder is eliminated and the 
assembly step time can be reduced. As compared with 10 
assembly by human hands, because of automation, 
drastic time reduction is accomplished, and another 
inspection step for human hands becomes unneces- 
sary. Since separate automated equipment is not 
required, the work space can be reduced and the auto- 75 
mated equipment installation costs can also be 
decreased. Resultant! y. resin molded assemblies can 
be manufactured at low costs. 

Since the metal mold is moved for forming a space 
during fastening the fixed and moving molds, the resin 20 
molded articles can be easily held and be prevented 
from dropping, and the resin molded articles requiring 
so-calfed preremoval can also be easily assembled. 

By the way if a resin molded article is moved in an 
unstable condition, it may be inclined midway; if it is 25 
pressed against another resin molded article, it cannot 
be fitted thereto. However, according to the invention, 
resin molded articles are moved while they slide along 
the slide face in the move direction, thus do not become 
unstable and are not inclined either during the move. 30 

Further, according to the invention, a level differ- 
ence is formed, whereby the resin molded article comes 
in contact with a stereoscopic face; as compared with 
the case where it comes in contact with a simple plane 
and is held, it becomes stable and is not inclined during 35 
the move. 

By the way, dust must not occur in the metal mold 
and when resin molded articles are moved, shavings 
must be prevented from occurring. According to the 
invention, the resin molded article is also moved in a 40 
floating condition from the surrounding wall face owing 
to the level difference; shavings can be prevented from 
occurring and a highly accurate product can be molded. 

BRIEF DESCRIPTION OF THE DRAWING 45 

In the accompanying drawings; 

Figure 1 is a perspective view in a disassembled 
state of a resin molded assembly manufactured by so 
applying a manufactunng metal mold and a manu- 
facturing method according to a first embodiment of 
the invention; 

Figure 2 is a perspective view of the resin molded 
assembly in an assembly state; 55 
Figure 3 is a front view of a moving mold of a metal 
mold for manufacturing the resin molded assembly; 
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Figure 4 is a schematic drawing showing a molding 
state in the metal mold when the resin molded 
assembly is manufactured; 

Figure 5 is a schematic drawing showing a state in 
which housing molds of the moving nx)ld are 
opened when the resin molded assembly is manu- 
factured; 

Figure 6 is a schematic drawing showing a state in 

which retainers are engaged with a housing with 

retainer molds of the moving nnold when the resin 

molded assembly is manufactured; 

Figure 7 is a schematic sectional view of a fixed 

mold and the moving mold showing a state in which 

the housing molds are closed; 

Figure 8 is a schematic sectional view of the fixed 

mold and the moving mold showing a state in which 

the housing molds are open; 

Figure 9 is a schematic perspective view showing a 

retainer mold driving method; 

Figure 10 is a sectional view of the resin molded 

assembly showing a provisional lock state of the 

retainer; 

Figure 11 is a sectional view of the resin molded 
assembly showing a complete lock state of the 
retainer; 

Figure 1 2 is a front view of a moving mold accord- 
ing to a third embodiment of the invention; 
Figure 13 is a schematic drawing showing a sec- 
tional structure of the moving mold and a fixed mold 
according to the third embodiment of the invention; 
Figure 14 is a perspective view of a retainer cam 
piece and a retainer mold; 

Figure 1 5 is a schematic perspective view showing 
a sate in which housing molds open on the moving 
mold; 

Figure 1 6 is a schematic drawing when the retainer 
mold is extruded by the retainer cam piece; 
Figure 1 7 is a schematic drawing when the retainer 
mold is pulled back by the retainer cam piece; 
Figure 1 8 is a schematic sectional view of a moving 
mold according to a modified form of the third 
embodiment; 

Figure 1 9 is a perspective view showing the rela- 
tionship between a retainer mold and a retainer 
cam piece according to the modified form of the 
third embodiment; 

Figure 20 is a timing chart showing actuator drive 
timing; 

Figure 21 is a schematic sectional view of the mov- 
ing moid showing a state in which a first protrusion 
plate is driven; 

Figure 22 is a schematic sectional view of the mov- 
ing mold showing a state in which a second protru- 
sion plate is driven; 

Figure 23 is a schematic sectional view of a moving 
mold according to another modified form of the third 
embodiment; 
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Figure 24 is a schematic sectional view showing a 
state in which a first protrusion plate is driven in the 
moving moid in Figure 23; 

Figure 25 is a schematic sectional view showing a 
state in which a second protrusion plate is driven in 
the moving mold in Figure 23; 
Figure 26 is a schematc front view just after a mov- 
ing moid is filled with resin; 

Figure 27 is drawings showing internal conditions 
just after a manufacturing metal moid is filled with 
resin; 

Figure 28 is a schematic front view in assemtDling 
the moving mold; 

Figure 29 is drawings showing internal conditions in 
assembling the manufacturing metal mold; 
Figure 30 is a schematic front view upon comple- 
tion of assembling the moving mold; 
Figure 31 is drawings showing internal conditions 
upon completion of assembling the manufacturing 
metai mold; 

Figure 32 is drawings showing internal conditions 
just after a manufacturing metal mold is filled with 
resin according to a modified form; 
Figure 33 is drawings showing internal conditions in 
assembling the manufacturing metai mold accord- 
ing to the modified form; 

Figure 34 is drawings showing internal conditions 
upon completion of assembling the manufacturing 
metal mold according to the modified form; 
Figure 35 is a schematic sectional view of a moving 
mold shown in relation between move positions of 
retainer molds and slide faces in a fourth embodi- 
ment of the invention; 

Figure 36 is a perspective view showing the tip of a 
retainer mold in a fifth embodiment of the invention; 
Figure 37 is a sectional view of a moving moid 
showing a state in which a retainer is floated from 
the surrounding wall face and is held in the retainer 
mold in the fifth embodiment of the invention; 
Figure 38 is a sectional view of a moving moid 
showing positions before move of housing molds in 
a sixth embodiment of the invention; and 
Figure 39 is a sectional view of the moving moid 
showing positions after move of the housing molds 
in the sixth embodiment of the invention. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

Referring now to the accompanying drawings, there 
are shown preferred embodiments of the invention. 

First embodiment 

Figures 1 and 2 are perspective views of a resin 
molded assembly to which a manufacturing metal mold 
and a manufacturing method of a resin molded assem- 
bly are applied according to a first embodiment of the 
invention. 
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in the figures, the resin molded assembly (connec- 
tor) 10 consists of a housing 20 shaped like a rectangu- 
lar box and retainers 30a and 30b shaped like U in cross 
section fitted to the top face and bottom face of the 

5 housing 20. The housing 20 is formed with cylindrical 
terminal metal fitting storage chambers 21 passing 
through back and fourth, two at the upper stage and four 
at the lower stage. The chambers at the upper stage are 
formed on left and right sides of the housing with an 

TC Upward and downward flexible lock arm 22 at the center. 
The outer form of the portion from the middle to the rear 
end at the housing 20 is made a size smaller as com- 
pared with the front end. Each terminal metal fitting stor- 
age chamber 21 is formed with an opening 21a facing 

75 upward and downward in the vicinity of the front end of 
the narrow portion. 

To attach the retainers 30a and 30b shaped like U 
in cross section to the narrow portion from the top and 
bottom face sides, a total of four guide rails 24 shaped 

20 like ridges are formed on both side faces corresponding 
to the upper and lower retainers. The guide rail 24 is 
formed slantingly toward the vertical middle as it goes to 
the front end on the side face. The cross section of each 
upper guide rail 24 is provided with an oblique slope fac- 

25 ing upward and that of each lower guide rail 24 is a 
wedge shape having an oblique slope facing downward. 

A small protrusion 25 is formed ahead on an exten- 
sion to the guide rail 24. Formed on the furthermore 
inner side from the guide rail 24 and the small protrusion 

3G 25 is a jetty 26 parallel with their inclination and protrud- 
ing to the same width of the front end portion. The upper 
jetty 26 and the lower jetty 26 are connected on the 
front, forming a V letter. 

The retainers 30a and 30b are made generally 

35 symmetrical as a whole and when U-shaped openings 
are made near toward the housing 20. both wings 31 
and 31 sandwich the narrow portion of the housing 20 
from both sides. The wing 31 is formed with a guide 
groove 32 as a width allowing the correspor»ding guide 

4G rail 24 and small protrusion 25 to be inserted in similar 
inclination. The lower end of the wing 31 is formed slant- 
ingly so as to be along the V-shaped jetty 26. 

The retainers 30a and 30b are made shorter than 
the narrow portion of the housing. Therefore, if the 

45 retainers 30a and 30b are attached to the housing 20 so 
as to sandwich the housing 20 therebetween from the 
top face side and bottom face side, the guide rails 24 
enter the guide grooves 32 and can be slid back and 
forth and both are formed slantingly, so that the retain- 
so ers 30a and 30b are made close to or away from the 
housing 20 while moving back and forth. The small pro- 
trusions 25 enter the guide grooves 32 at the front ends 
in the move range. The retainers 30a and 30b do not 
protrude from the rear end of the housing 20 even within 

55 the movable range. 

The upper retainer 30a and the lower retainer 30b 
are provided with two and four protrusions 33, respec- 
tively that can enter the opening 21a at positions facing 
the opening 21a on the inner face side facing the hous- 
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ing 20. The protrusion 33 is formed as a wedge shape 
protruding as it goes forward so that it is locked in an 
internal terminal metal fitting (not shown) for removal 
prevention when the protrusion 33 enters the corre- 
sponding terminal metal fitting storage chamber 21. 5 
When the retainer 30a. 30b is slid back and forth and 
most approaches the housing 20 at the front end as 
described above, the protrusions 33 enter the terminal 
metal fitting storage chambers 21 via the opening 21a. 
If the terminal metal f ittng is in a half insertion condition, jc 
the protrusion 33 abuts the end face of the terminal 
metal fitting for moving it to the regular insertion posi- 
tion. Grooved recesses 35 are made in the opposite 
face to the protrusions 33 and are formed as an under- 
cut shape wider as going to the depth. Notches 34 and 75 
34 are made in the roots of the wings 31 and 31, 
whereby the roots of the wings 31 and 31 are made 
more flexible. 

Figures 1 0 and 1 1 are sectional views showing how 
the retainers 30a and 30b provide double lock. A resin 20 
lance 27 integrally molded is formed on the bottom of 
each terminal metal fitting storage chamber 21 in the 
housing 20 ard when a female terminal metal fitting 40 
is inserted, a protrusion 27a formed on the top face of 
the resin lance 27 enters a lock hole 41 made in the bot- 25 
torn of the female terminal metal fitting 40 and is locked 
therein (primary lock). At this time, the retainer 30a. 30b 
is positioned at the rear end in the move range and a 
projection 33 does not enter the terminal metal fitting 
storage chamber 21. 30 

Next, when the retainer 30a. 30b moves to the front 
end. it approaches the housing 20 and the projection 33 
enters the terminal metai fitting storage chamber 21 via 
the opening 21a and is locked in the female terminal 
metal fitting 40 (secondary lock). The state in which the 35 
retainer 30a. 30b is in the rear end position is called a 
provisional lock state and the state in which the retainer 
30a. 30b is in the front end position is called a complete 
lock state. 

On the other hand, Figure 3 is a front view of a mov- 40 
ing mold of a metal mold for manufacturing the resin 
molded assembly 10. The moving moid 100 shown in 
the figure pairs with a fixed mold 200 positioned on the 
front side in the paper plane. As shown in the figure, the 
moving moid 100 consists of housing molds (slide pins) 45 
1 1 0 and 1 1 0 slidable up and down and capable of mold- 
ing the housing 20 on the inner face side and retainer 
molds (assemt>ly slide pins) 120 and 120 sliding in hor- 
izontal directions on the left and right of the housing 
molds 110 and 110. The housing mold 110. 110 forms so 
the outer face of tne wing 31.31 of the retainer 30a. 30b 
in the portion facing and coming in contact with the 
retainer mold 120, 120. A part of the fixed mold 200 is 
entered in a space surrounded by the housing mold 
110.110 and the retainer mold 1 20. 1 20 for molding the 55 
retainer 30a. 30b. Therefore, a space is formed on the 
inner face side of the retainer mold 120, 120 simply by 
drawing out the fixed moid 200. This means that for a 
plurality of resin molded articles fitted to each other for 




463 A2 12 

assembly, the opposed face side of one resin molded 
article to its mated resin molded article is molded with 
no slide pin, whereby the metal mold structure can be 
simplified. 

In the embodiment, the opposed face to the retainer 
30a. 30b in the housing 20 is also molded by the hous- 
ing mold 110. 110 up and down slidable, but may be 
molded on the side of the fixed mold 200. in which case 
the opposed face between the housing 20 and the 
retainer 30a, 30b can be formed simply by drawing out 
the fixed mold 200 and a space for moving the retainer 
30a, 30b can be formed by opening the fixed mold 200 
and the moving mold 100. As a result, the metal moid 
structure can be made simpler. In the embodiment, the 
housing molds 110 and the retainer molds 120. which 
are slide pins, are held in the moving moid 1 00. but may 
be held in the fixed mold 200. 

As described above, the recess 35 of an undercut 
shape is made in the face opposed to the protrusion 33 
in the retainer 30a. 30b, and the retainer mold 120. 120 
is formed with a projection for forming the recess 35. 
The projection is made on the side of the retainer mold 
120. 120 facing the housing mold 110, 110 and the 
retainer 30a. 30b is formed with the undercut part in this 
direction; resultantly, it does not drop to the side of the 
housing mold 110. 110. 

The retainer mold 120, 120 is not formed over the 
full width of the retainer 30a, 30b and the wings 31 and 
31. both ends of the retainer 30a, 30b, are off the 
retainer mold 120. 120. That is. the retainer mold 120. 
120 presses the retainer 30a. 30b against the housing 
20 at positions off the wings 31 and 31 which become 
bending pieces when the retainer 30a. 30b is fitted into 
the housing 20 for assembly. 

Figures 4-6 are schematic drawings showing how 
the slide pins move in the moving moid 100; they are 
only schematic views and do not correspond to the 
details of the resin molded assembly 10. 

The housing molds 110 and 110 and the retainer 
molds 120 and 120 slide in such a manner that they 
approach or come off the core at the center of the mov- 
ing mold 100. As shown in Figures 7 and 8. the housing 
mold 1 10. 1 10 is formed with a slant through hole 111, 
111 to enable insertion of an angular pin 210, 210 
formed so as to project to the moving mold 1 00 from the 
fixed mold 200. When the fixed moid 200 and the mov- 
ing mold 100 relatively approach and come off each 
other at mold fastening and opening, the housing molds 
110 and 110 also approach and come off each other. 
The diameter of the through hole 1 1 1 , 1 1 1 is made lon- 
grtudtnally longer than that of the angular pin 210. 210, 
whereby the timing at which the moving mold 1 00 and 
the fixed mold 200 are opened and the timing at which 
the housing molds 110. 110 are opened can be made 
different. In the embodiment, opening the housing 
molds 1 1 0. 1 1 0 is started a iittle while after opening the 
proving mold 1 00 and the fixed mold 200 is started. 

On the other hand, for the retainer moWs 120. 120, 
as shown in Figure 9, a reset drive rod 220 projecting 
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from the side of the fixed mold 200 and having an 
oblique slope at the tip and an engagement drive rod 
230 projecting from the side of an extrusion pin (not 
shown) and having a slope slanting on the opposed side 
to the reset drive rod 220 at the tip can come in sliding 
contact with a cam 121 having a slope formed at the 
end of the retainer moid 120. Both the drive rods 220 
and 230 are extruded at different timings, whereby the 
retainer mold 120 is reciprocated. 

Next, a method of manufacturing the resin molded 
assembly 10 of the above-described structure with the 
metal mold of the above-described structure will be dis- 
cussed. 

At the beginning, in the moving moid 100, the hous- 
ing nrK)lds 1 1 0 and 110 are in intimate contact with each 
other and the retainer molds 120 and 120 are in intimate 
contact with each other on both sides. The fixed mold 
200 is in intimate contact with the front of the moving 
mold 100 and projects to the insides of the terminal 
metal fitting storage chambers 21 and the inner face 
portions of the retainers 30a and 30b, the projections 
being schematically shown by the phantom lines in Fig- 
ure 5. When the metal mold is filled with molten resin, 
the resin is solidified between the fixed mold 200 and 
the moving mold 100 as shown in Figure 4. When the 
fixed mold 200 and the moving mold 100 are opened 
after the solidification, the angular pins 210 abut the 
inner peripheral surfaces of the through holes 1 1 1 of the 
housing mold 110 with a little delay from the opening of 
the fixed mold 200 and the moving moid 100 and come 
out of the through holes 111. Accordingly, the housing 
molds 110 and 110 open mutually as shown in Figures 
5 and 8. At this time, recesses and projections made in 
a direction perpendicular to the mold opening direction 
tn the housing molds 110 and the retainer molds 120 
engage the slide pins, thus the housing 20 and the 
retainers 30a and 30b are held in the moving mold 100, 
as shown in Figure 5. 

When the housing molds 110. 110 are opened by 
the slide operation between the inclined angular pins 
210 and the through holes 11 1 in the mold opening step 
of the fixed mold 200 and the moving moid 100. the 
housing 20 is released on the top, bottom, left, and right 
faces and the front face. On the other hand, when the 
fixed mold 200 is drawn out from the moving mold 100, 
the inner faces of the retainers 30a and 30b left in the 
retainer molds 120 and 120 are completely exposed 
and the retainers 30a and 30b are held facing each 
other at both left and right so as to sandwich the hous- 
ing 20 therebetween. At this time, as described above, 
the recesses 35 made in the retainers 30a and 30b are 
undercut shapes, thus preventing the retainers 30a and 
30b from dropping in the released space. 

After this, when driving the extrusion pin is started, 
the slope at the tip of the engagement drive rod 230 
slides to the slope of the cam 121 of the retainer mold 
120 and the retainer mold 120. 120 is moved to the 
housing 20. The retainers 30a and 30b are pressed 
against the top face and bottom face of the housing 20 
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from the opening in the U shape with the retainers 30a 
ard 30b held in the retainer molds 120 and 120 as 
shown in Figure 6. When the left and right wings 31 and 
31 of each retainer 30a. 3Qb are made to approach the 

5 narrow portion of the housing 20 so as to sandwich the 
portion therebetween, the end faces of the wings 31 
abut the guide rails 24. The wings 31 , which are wedge- 
shaped in aoss section as described above, climb over 
the guide rails 24. When the guide rails 24 are inserted 

10 into the guide grooves 32 of the wings 31 for engage- 
ment, the retainers 30a and 30b engage the housing 20. 
Assembling them is now complete. As the extrusion pin 
is driven, the assembling is complete and when the 
extrusion pin is furthermore driven, the housing 20 to 

75 which the retainers 30a and 30b are fitted is removed 
from the moving mold 100. Because of no undercut 
form for the projections 35 in the extrusion direction, 
reasonable extrusion Is performed. 

Thus, the moving mold 100 consisting of the slida- 

20 bie housing molds 110 and 110 and the retainer molds 
120 and 120 and the fixed mold 200 pairing with the 
moving mold 1 00 are used to mold the housing 20 and 
the retainers 30a and 30b in resin at the same time. The 
fixed mold 200 and the moving mold 100 are opened 

25 and the housing molds 1 1 0 and 1 1 0 of the slide pins are 
opened. While a space is formed between the housing 
20 and the retainers 30a and 30b to be fitted to each 
other, the retainers 30a and 30b are pressed against the 
housing 20 with the retainers 30a and 30b held in the 

30 retainer molds 120 and 120 from both the left and right 
sides, whereby the housing 20 and the retainers 30a 
and 30b are assembled. The recesses 35 of undercut 
form are made in the retainers 30a and 30b by means of 
the projections of the retainer molds 120 and 120 and 

35 the recesses and projections are engaged so as to pre- 
vent the retainers 30a and 30b from dropping in the 
released space or being out of place. 

The retainer molds 120 and 120 press the retainers 
30a and 30b at positions off the wings 31 which become 

40 bending pieces, whereby the portions off the retainer 
molds 120 and 120 also bend and the wings 31 open 
like A sfiape for easy engagement. 

Further, the wings 31 easily bend owing to the 
notches 34 made in the roots of the wings 31 ; they abut 

45 the guide rails 24 and open like A shape. Resultantly. 
the wings 31 climb over the guide rails 24 without break- 
age and the guide rails 24 are inserted into the guide 
grooves 32 of the wings 31 for engagement. 

The retainers 30a and 30b do not project from the 

50 rear end face of the housing 20. When the housing 20 is 
removed from the metal mold, even if the retainer 30a or 
30b receives shock, a move from the provisional lock 
position to the complete lock position is not made. 

In the embodiment, the housing molds 110 and the 

55 retainer molds 120 are moved in mechanical conjunc- 
tion with a move of the fixed mold 200 and the moving 
mold 100 and a move of the extrusion pin. but can also 
be driven by hydraulic or air pressure or a motor Space 
between resin molded articles can be formed not only 
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by mold opening and a linear move of the slide pins, but 
also by two-dimensional or three-dimensional driving. 
Further, a plurality oi slide pins may move resin molded 
articles in conjunction. 

Second embodiment 

Next, the operation of a metal moid in a second 
embodiment of the invention will be discussed. 

Figure 26 shows a state in which a moving mold 
100 of the metal moid for manufacturing a resin molded 
assembly 10 is viewed from the front for easy under- 
standing of a slide moid move. The moving mold 100 
shown in the figure pairs with a fixed mold 200 posi- 
tioned on the front side in the paper plane. As shown in 
the figure, the moving mold 100 consists of housing 
molds (slide pins) 110 and 110 slidable left and right 
and capable of molding a housing 20 on the inner face 
side and retainer molds (assembly slide pins) 120 and 

120 sliding in vertical directions on the top ard bottom 
of the housing molds 110 and 110. 

On the other hand, Figure 27 shows conditions of 
the moving mold 100 and the fixed mold 200 during 
mold fastening in cross sections by changing the direc- 
tions; it shows the cross sections from three directions 
for easy understanding of the relationship between hor- 
izontal and vertical directions. That is. Figure 27A 
shows the axial cross section; Figure 27B shows the 
vertical cross section; and Figure 27C shows the hori- 
zontal cross section. 

The fixed mold 200 comprises a mounting plate 
210, a mold plate 220, and a preceding removal plate 
230 overlaid on each other; the mounting plate 210 and 
the preceding removal plate 230 can be separated in 
one piece from the mold plate 220 and slide. A core pin 
21 1 and slide pins 212 fixed to the mounting plate 210 
pass through the mold plate 220 and are inserted into 
the mold space of the resin molded assembly 10. Also, 
first cam pins 213 arvj 213 and second cam pins 214 
and 214 for driving the housing molds 110 and 1 10 and 
the retainer molds 120 and 120 are fixed to the mount- 
ing plate 210; they pass through the mounting plate 210 
and the mold plate 220 and enter cam holes 1 1 1 and 
111 and cam hoies 121 and 121 made in the housing 
molds 110 and 1 10 and the retainer molds 120 and 120. 
The tips of the first cam pins 213 and the second cam 
pins 214 are curved. The cam holes 11 1 and 121 are 
shaped to enable slide drive in a predetermined direc- 
tion when the curved tips of the first cam pins 213 and 
the second cam pins 214 pass therethrough. As shown 
in Figure 27. during mold fastening, the first cam pins 
213. 213 and the second cam pins 214. 214 pass 
through the cam holes 111, 111 and the cam holes 121. 

1 21 in linear portions. The tips of the first cam pins 21 3. 

213 are curved outward and the second cam pins 214. 

214 are curved inward. 

The moving part 100 comprises a mounting plate 
130. a mold plate 140, and protrusion plates 150 over- 
laid on each other; the mold plate 140 and the mounting 
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plate 130 are fixed in relatively unmovabie relation, 
between which the protrusion plates 150 are held siad- 
ably. A protrusion pin (not shown) is held on the protru- 
sion plates 150 for use when finished resin molded 
5 articles are removed from the metal mold. 

Next, a method of manufacturing the resin molded 
assembly 10 of the above-described structure with the 
metal mold of the above<l escribed structure will be dis- 
cussed 

10 At the beginning, in tfie moving mold 1 00. the hous- 
ing molds 110 and 110 are in intimate contact with each 
other and on both sides thereof, the retainer molds 120 
and 120 stand by at positions forming retainer spaces. 
The fixed mold 200 is in intimate contact with the front of 

75 the moving mold 1 00 and the core pin 21 1 and the slide 
pins 212 project to the insides of terminal metal fitting 
storage chambers 21 and the inner face portions of 
retainers 30a and 30b. When the metal mold is filled 
with molten resin, the resin is solidified between the 

20 fixed mold 200 and the moving mold 100. After the 
solidification, separation of the mounting plate 210 and 
the preceding removal plate 230 of the fixed mold 200 
from the mold plate 220 is started without opening the 
mold plates 220 and 1 40 of the fixed mold 200 and the 

25 moving mold 100. 

When separation of the mounting plate 210 from 
the mold plate 220 is started, first the core pin 21 1 and 
the slide pins 21 2 come out of the insides of the terminal 
metal fitting storage chambers 21 and the inner face 

30 portions of the retainers 30a and 30b. The slide pins 
212 come out of the inner face portions of the retainers 
30a and 30b, whereby a space is formed in the inner 
face portions of the retainers 30a and 30b. At the same 
time, the first cam pins 213 and 213 and the second 

35 cam pins 214 and 214 also slide; the linear portions of 
the second cam pins 214 and 214 slide only within the 
cam holes 121 and 121 made in the retainer molds 120 
and 120 and the retainer molds 120 and 120 do not 
move. However, the outward curved parts of the tips of 

40 the first cam pins 213 arxJ 213 pass through the cam 
holes 1 1 1 and 1 1 1 made in the housing nx>lds 1 1 0 and 
110. sliding both the housing molds 110 and 110 out- 
ward, as shown in Figures 28 and 29. The housing 
molds 1 1 0 and 1 1 0 are slid outward, whereby a space 

45 is formed between the retainers 30a and 30b and the 
housing 20. as shown in Figure 28. 

After this, when the mounting plate 210 is further- 
more separated from the mold plate 220. the outward 
curved parts of the tips of the second cam pins 214 and 

50 214 pass through the cam holes 121 and 121 made in 
the retainer molds 120 and 120. sliding both the retainer 
molds 120 and 120 to the inside where the housing 20 
exists The retainers 30a and 30b are pressed against 
the top face and bottom face of the housing 20 from the 

55 opening in the U shape with the retainers 30a and 30b 
held in the retainer molds 120 and 120. When left and 
right wings 31 and 31 of each retainer 30a. 30b are 
made to approach the narrow portion of the housing 20 
so as to sandwich the portion therebetween, the end 
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faces of the wings 31 abut guide rails 24. The wings 31 . 
which are wedge-shaped in cross section, climb over 
the guide rails 24. When the guide rails 24 are inserted 
into guide grooves 32 of the wings 31 for engagement, 
the retainers 30a and 30b engage the housing 20. 
Assembling them is now complete, as shown in Figures 
30 and 31. 

When the retainers 30a and 30b are pressed 
against the top face arxj bottom face of the housing 20 
with the retainers 30a and 30b held in the retainer molds 
120 and 120, the fixed mold 200 and the moving mold 
100 are in a mold fastening state and the retainers 30a 
and 30b do not drop from the retainer molds 120 and 
120. 

After this, when the fixed moid 200 and the moving 
mold 1 00 are opened and the protrusion plates 1 50 of 
the moving mold 100 are slid, the housing 20 to which 
the retainers 30a and 30b are fitted is removed from the 
moving mold 100. 

Thus, the moving mold 100 consisting of the slida- 
bie housing molds 1 10 and 110 and the retainer molds 

120 and 120 and the fixed mold 200 pairing with the 
moving mold 100 are used to mold the housing 20 and 
the retainers 30a and 30b in resin at the same time. The 
mounting plate 210 and the preceding removal piate 
230 are separated from the mold plate 220 and moved 
in the fixed mold 200 during the mold fastening. While a 
space is formed between the housing 20 and the retain- 
ers 30a and 30b to be fitted to each other, the retainers 
30a and 30b are pressed against the housing 20 with 
the retainers 30a and 30b held in the retainer molds 1 20 
and 120 from both the left and right sides, whereby the 
housing 20 and the retainers 30a and 30b are assem- 
bled. Since they are assembled during the mold fasten- 
ing, when the retainers 30a and 30b are moved, there is 
no fear of dropping them. 

In the embodiment, the housing molds 110 and the 
retainer molds 120 are moved in mechanical conjunc- 
tion with a move of the cam pins, but can also be driven 
by hydraulic or air pressure or a motor. Space between 
resin molded articles can be formed not only by mold 
opening and a linear move of the slide pins, but also by 
two-dimensional or three-dimensional driving. Further, 
when the fixed mold 200 and the moving mold 100 are 
moved, either of them may be moved for mold opening 
or both of them may be moved at the same time. 

In the embodiment, two pairs of cam pins 213 and 
214 are used in the fixed mold 200; Figures 32-34 show 
a modified form comprising third cam pins 131 and 131 
for moving retainer molds 1 20 and 1 20 to a moving mold 
1 00 in place of the second cam pins 214 and 214 of the 
fixed moid 200 The third cam pins 131 and 131 are 
fixed to a first protrusion plate 150a in a fixed moid 200: 
they pass through a mo\6 plate 140 and enter cam holes 

121 and 121 in the retainer molds 120 and 120. as 
shown in Figure 32. 

Next, a mounting plate 210 and a preceding 
removal plate 230 are separated from a mold plate 220 
in the fixed mold 200 and housing molds 110 and 110 



open left and right, as shown in Figure 33. Before the 
fixed mold 200 and the rrx)ving mold 100 are opened, 
the first protrusion plate 150a is protruded and the 
retainer molds 120 and 120 are moved by means of the 
5 third cam pins 131 and 131. as shown in Figure 34. As 
a result, a connector 10 can be assembled as in the 
above-mentioned emtxxjiment. 

Third embodiment 

In the first embodiment, the moving mold 100 and 
the extrusion pin are driven by different drive sources; if 
the moving mold 1 00 is adapted to move back and forth 
between the fixed mold 200 and the extrusion pin. as it 
75 moves backward, the extrusion pin protrudes relatively 
forward. 

In the above- ment on ed embodiment, the retainer 
mold 1 20 is restored to the initial position by the reset 
drive rod projecting from the fixed mold 200. When the 

20 housing 20 to which the retainers 30a and 30b are fitted 
is removed from the moving mold 1 00 and then mold 
fastening is performed, the reset drive rod comes in slid- 
ing contact with the cam 121 having a slope formed at 
the end of the retainer mold 120 and moves it There- 

25 fore, when the housing 20 is driven by the extrusion pin. 
the retainer mold 120 remains projecting to the housing 
20. 

In the first ard second embodiments, the housing 
20 is not wider than the retainer 30a or 30b and if the 

30 retainer mold 120 projects to the housing 20, no harm 
occurs. However, if the housing 20 is wider than the 
retainer 30a or 30b, when it is driven by the extrusion 
pin, the retainer mold 120 interferes. 

Figures 12-17 show a third embodiment of the 

35 invention for preventing retainer molds 120 and 120 
from remaining projecting when a housing 20 is taken 
out. In the third embodiment, to drive housing molds 
110 and retainer molds 120 held slidably in a moving 
mold 100, as shown in Figure 13, two cam pieces 211 

40 and 212 functioning like the angular pins 210 in the first 
embodiment are projected from a fixed mold 200 and 
sliders 112 and 122 through which the cam pieces 21 1 
and 212 pass are disposed in the moving mold 100. 
The housing molds 110 and 110 are coupled to the 

45 sliders 112 and 1 1 2 supported slidably to the outsides 
opposed to the housing 20 and short cam pieces 21 1 
and 211 pass through the sliders 112 and 11 2 . As with 
the angular pins 210. when the moving mold 1 00 is sep- 
arated from the fixed mold 200. the sliders 112 and 112 

50 are driven outward and the housing molds 110 and 110 
are driven so as to open. On the other hand, when the 
moving mold 100 and the fixed mold 200 are made to 
approach each other, the sliders 112 and 1 1 2 are driven 
inward and the housing molds 110 artd 110 are driven 

55 so as to open. Also in this case, play as with the angular 
pins 210 is made and the housing molds 110 and 110 
open with a slight delay at the mold opening time when 
the moving mold 100 is separated from the fixed mold 
200. 
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Two sliders 122 and 122 are placed so as to sand- 
wich the slider 112 to one housing mold 110 and long 
cam pieces 212 and 212 pass through the sliders 122 
and 122. The long cam piece 212, 212 is longer in the 
line portion than the short cam piece 211,211. Resuft- 
antly, the timing of moving the slider 122 becomes dif- 
ferent from the timing of moving the slider 112. 

Coupled to the sliders 122 and 122 are retainer 
cam pieces 123 and 123 extended in parallel with the 
move direction of the housing molds 110 and 110 and 
sandwiching the retainer molds 120 and 120 from both 
sides. As shown in Figure 14, each retainer cam piece 
123, 123 engages the rear face of the retainer mold 
120, 120. That is, the retainer cam piece 123 and the 
retainer mold 120 have mountain -shaped projections 
facing each other and when the retainer cam piece 123 
redprocates, its slope presses the retainer mold 120 
against the housing 20. 

if the retainer mold 120 is only pressed, it remains 
projecting to the housing 20. However, the retainer mold 
120 comprises a plate piece 124 extended so as to 
overlap the retainer cam piece 123; a protrusion 124a 
projecting to the retainer cam piece 123 is made in the 
plate piece 124 and a V-shaped cam groove 123a into 
which the protrusion 124a can fit is made in the retainer 
cam piece 123. The cam groove 123a corresponds sub- 
stantially to the mountain-like projection of the retainer 
cam piece 123 and the retainer mold 120 extruded by 
the slope of the retainer cam piece 123 is pulled back by 
the protrusion 124a fitting into the cam groove 123a 
when the retainer cam piece 123 furthermore slides. 
That is, each time the retainer cam piece 1 23 moves to 
one side, the retainer mold 120 makes one reciproca- 
tion. As a result, after the housing molds 110 and 110 
open, the retainer molds 120 and 120 approach the 
housing 20 while holding the retainers 30a and 30b and 
press the retainers 30a and 30b against the housing 20 
for engaging them, then return to the initial positions. 
Therefore, after this, if the extrusion pin extrudes the 
housing 20 from the rear face, the housing pin 20 does 
not interfere with the retainer mold 120, 120. A spring 
(not shown) is placed between the moving mold 100 
and the retainer moJds 120 and 120 for energizing the 
retainer mold 120. 120 so as to open, preventing loose- 
ness. 

By the way, basically if the retainer mold 120 is only 
reciprocated, it should be sufficient to use the protrusion 
124a and the cam groove 123a in combination. How- 
ever, in the embodiment, the retainer cam piece 123 
and the retainer mold 120 are formed with mountain- 
shaped slopes facing each other and the slopes are 
used for extrusion. When the retainer mold 1 20 is driven 
after moid opening, a large force may be required some- 
times, thus it is adequate to butt the slopes against each 
other for driving the retainer mold 1 20; the retainer mold 
120 can be then pulled back by a small force and the 
protrusion 124a and the cam groove 123a are used for 
the purpose. Therefore, the structure can be changed 
appropriately in such a manner that the slopes are not 



formed for driving the retainer mold 120 depending on 
the magnitude of the required force. The position to 
which the retainer mold 120 is retracted is not necessar- 
ily the initial poisition and may be any position at which 

5 the retainer mold 120 does not interfere with extrusion 
of the housing 20. 

In the embodiment, a space is formed between the 
housing 20 and the retainers 30a and 30b by opening 
the moving mold 100 and the fixed mold 200 and mov- 

10 ing the housing molds 110 and 110, thus these corre- 
spond to a fifth mold move structure, but the invention is 
not limited to the structure, needless to say. As the 
retainer cam piece 123, 123 is slid, the retainer mold 
120, 120 reciprocates relative to the housing 20 with the 

15 retainer 30a, 30b held in the retainer mold 120, 120. 
thus the components make up a sixth moid move sti-uc- 
ture. The sixth mold move structure does not require a 
separate drive source either if it is a cam structure asso- 
ciated with mold opening, but may be driven separately 

20 by using a source such as a hydraulic or air pressure 
actuator or an electric motor. 

For example. Figures 18-21 show a modified form 
of the embodiment wheren an actuator of a protruding 
mechanism is used for driving and retainer cam pieces 
25 123 are placed in parallel with the mold opening direc- 
tion. 

A moving mold 100 comprises a mold plate 140 fac- 
ing the fixed mold 200 for supporting the housing molds 
110 and 110 and the retainer molds 120 and 120. a 
30 mounting plate 1 50 spaced at a given distance from and 
supported on the rear face of the mold 140 space, and 
a first protrusion plate 160 and a second protrusion 
plate 1 70 supported slidably in both directions between 
the mold plate 140 and the mounting plate 150. For the 
35 engagement structure of the retainer mold 120 with a 
retainer cam piece 123, as shown in Figure 19, as the 
slide direction of the retainer cam piece 123 becomes 
parallel with the mold opening direction, the retainer 
mold 120 rotates by 90 degrees as a whole and when 
40 the retainer cam piece 123 passes through the mold 
plate 140 and slides back and forth, the retainer mold 
120 reciprocates in a similar manner as described 
above. In the figure, the support structure of the mold 
plate 140 and the mounting plate 150 is not shown. 
45 The retainer cam pieces 1 23 protrude to the mount- 
ing plate 150 through the mold plate 140 and are fixed 
to the second protrusion plate 1 70 through the first pro- 
trusion plate 160- The second protrusion plate 170 is 
fixed to a piston 181 of a protrusion actuator 180 pass- 
so ing through the mounting piate 150. When the actuator 
180 receives a pressure oil supply from a hydraulic 
source (not shown) and moves the piston 181 back and 
forth, the second protrusion plate 170 reciprocates in 
parallel between the mold plate 140 and the mounting 
55 piate 150- 

On the other hand, an extrusion pin 161 is fixed to 
the first protrusion plate 150 through which the retainer 
cam pieces 1 23 pass, and is inserted into a molded hole 
rear face of a housing 20 in the mold plate 140. The first 
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protrusion plate 160 is supported via springs 162 on the 
mold plate 1 40; rt is energized by the springs 1 62 to the 
side of the mounting plate 150 artd is kept within a given 
distance by a stopper (not shown). Although the first 
protrusion plate 160 is apart from the second protrusion 
plate 1 70 at the normal time, when the second protru- 
sion plate 170 is extruded by the piston 181 and abuts 
the rear face ot the first protrusion plate 160, the first 
protrusion plate 160 in turn is extruded toward the mold 
plate 1 40, pushing the extrusion pin 161 into the molded 
hole of the housing 20 for extruding the housing 20. A 
through hole 164 is made in the first protrusion plate 
160 and a spring 163 passes through the through hole 
164 and is housed therein. The spring 163 energizes 
the second protrusion plate 1 70 to the opposite side to 
the mold plate 140. 

After the moving moid 100 and the fixed mold 200 
are opened, the piston 181 of the protrusion actuator 
180 is driven according to a timing chart shown in Fig- 
ure 20. That is, the piston 1 81 advances by a half stroke 
at timing A. The half stoke is a distance sufficient for the 
retainer cam pieces 123 to advance within the mold 
plate 140 for reciprocating the retainer molds 120 and 
the upper and lower retainer molds 1 20 and 1 20 recip- 
rocate, thereby frtting two retainers 30a and 30b to the 
housing 20 for assembly, as shown in Figure 21. The 
second protrusion plate 1 70 abuts the rear face of the 
first protrusion plate 160 by the half stroke of the piston 
181. 

At the next timing B, the piston 181 advances by a 
further half stroke. Then, the second protrusion plate 
170 advances while it remains striking the first protru- 
sion plate 160, so that the first protrusion plate 160 also 
advances. At this time, the extrusion pin 161 fixed to the 
first protrusion plate 160 protrudes to the inside of the 
molded hole of the housing 20. thus the assembled con- 
nector 1 0 is dropped as shown in Figure 22. At this time, 
the retainer cam pieces 123 slide in a condition passing 
through the mold plate 140. but do not drive the retainer 
molds 120. 

The piston 1 81 backs once by a half stroke at timing 
C. and again advances at timing D and backs by a full 
stroke at timing E. Originally, the connector 10 should 
be dropped by only once protruding the extrusion pin 
161 , but may not drop depending on the situation. If the 
piston 181 backs by a full stroke in such a case, the 
retainer molds 120 are extruded toward the connector 
10 at the center and again back; the retainer molds 120 
strike some parts of the connector 10, breaking the 
parts. To avoid this accident, the extrusion pin 161 is 
repeatedly protruded in the range in which the retainer 
molds 120 are not driven even if the retainer cam pieces 
123 slide for reliably dropping the connector 10 before 
the piston 181 is backed completely. 

Although the extrusion pin 161 is driven only twice 
in the embodiment, it may be driven more than twice for 
reliable extrusion. Since the extrusion pin 161 and the 
retainer cam pieces 1 23 may be able to be driven at pre- 
determined timing, they need not necessarily be driven 



by one actuator 180 and separate drive sources may be 
provided. Further, for example, a rotating shaft of an 
electric motor may be provided with a rotation cam and 
rotated for continuously driving the extrusion pin 161 
5 and the retainer cam pieces 123 without intermittently 
driving them. 

Further. Figures 23-25 show a modified form 
wherein the front and back positional relationship 
between the second protrusion plate 1 70 for supporting 

w the retainer cam pieces 123 and the first protrusion 
plate 160 for supporting the extrusion pin 161 are 
opposed is reversed. 

In the modified form, an eject actuator 184 having a 
small-diameter part 1 82 at the tip arxj a large-diameter 

15 part 183 at the rear end is provided in place of the actu- 
ator 1 80 and the piston 1 81 . It abuts the rear face of the 
second protrusion plate 170 via a through hole 165 
made in the first protrusion plate 160. 

When the eject actuator 184 is pushed in, only the 

20 small-diameter part 182 is passed through the through 
hole 165 for pushing only the second protrusion plate 
170. From where about a half stroke is exceeded, the 
large-diameter part 183 strikes the margins of the 
through hole 165 made in the first protrusion plate 160 

25 for pushing the first protrusion plate 1 60 too. 

Fourth embodiment 

A fourth embodiment of the invention will be dis- 

30 cussed with reference to Figure 35. As described 
above, in the embodiments of the invention, the retainer 
molds 120 are moved, thereby moving the retainers for 
frtting them to the housing for assembly. 

In the fourth embodiment, as shown in Figure 35. 

35 when retainer molds 120 and 120 are moved for moving 
retainers 30a and 30b. they are moved in parallel with a 
slide face 130 along the move direction formed on a 
moving mold 100 and at this time, the retainers 30a and 
30b move while sliding on the side face 130. 

40 When the retainers 30a and 30b are held in the 
retainer molds 120 and 120 and move, as shown in Fig- 
ure 35, they move while sliding on the side face 130, 
whereby the sides of the retainers 30a and 30b facing 
the slide face 1 30 are held parallel and the retainers 30a 

45 and 30b are transported to a housing without slanting 
midway. 

When left and right wings 31 and 31 of each 
retainer 30a, 30b are made to approach the housing so 
as to sandwich a narrow portion of the housing 10, the 

50 end faces of the wings 31 abut guide rails 24 Since the 
wings 31 are wedge-shaped in cross section, they climb 
over the guide rails 24. When the guide rails 24 are 
inserted into guide grooves 32 of the wings 31 for 
engagement, the retainers 30a and 30b engage the 

55 housing 20. Assembling them is now complete. 
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Fifth embodiment Claims 



A fifth embodiment of the invention will be dis- 1. 
cussed with reference to Figures 36 and 37. 

In the f rfth embodiment, as shown in Figures 36 and 5 
37. a projection piece 122 cx)ming in contact with a wall 
face 140 to the depth of a moving moid 100 is formed at 
the tip of each retainer mold 120. 120, forming a step- 
like level difference. A retainer 30a (30b) comes in con- 
tact with a stereoscopic face of a corner of the step-like io 
projection piece 122 and is placed. As shown in Figure 
37, it is moved in a floating condition from the adjoining 
wall face 140. 

When the retainer 30a (30b) is held in the retainer 
mold 120, 120 and moves, as shown in Figure 37. it is is 
moved in a floating condition from the surrounding wall 2. 
face 140, during which shavings of the retainer 30a 
(30b) do not occur. Therefore, degradation of the mold- 
ing accuracy by shavings, dust, etc., can be prevented. 
The retainer 30a (30b) comes in contact with the stere- 20 
oscopic face of the corner of the front of the retainer 3. 
moid 120, 120 and the side face of the projection piece 
122 and is held, thus is hard to incline as compared with 
the case where it comes in contact with one face and is 
held. Therefore, the retainer 30a (30b) can be pre- 25 
vented from inclining during moving. 4. 

Sixth embodiment 

A sixth embodiment of the invention will be dis- 3g 
cussed with reference to Figures 38 and 39. 

In the sixth embodiment, housing molds 110 and 5. 
110 moid a housing 20 on inner sides and as shown in 
Figure 38, a part of the housing mold 110, 110 is 
extended as a flat so as to form a deep face of a retainer 35 
30a (30b). Therefore, when both the housing molds 110 
and 110 are closed, the retainers 30a and 30b are in 6. 
contact with the housing molds 110 and 110 from the 
deep sides. When the housing moids 110 ard 110 are 
opened, as shown in Figure 39. the retainers 30a and 40 
30b become out of contact with the housing molds 1 1 0 
and 110 even on the deep sides. That is. the retainers 
30a and 30b float from surrounding wall faces. 

When the retainers 30a and 30b are held in the 7. 
retainer moids 120 and 120 ar»d move, as seen in Fig- 45 
ure 39. they float from the surrounding wall faces and 
move in noncontact, whereby they are transported to 
the housing 20 without producing shavings 140. Since 
dust such as shavings is not left in the metal moid, the 8, 
molding accuracy of the subsequently molded retainers sc 
30a and 30b is improved. 

According to the invention, when forming of the 
connector housing and the retainer, different resins in 
material or color may be filled in the connector forming 
moid and the retainer formmg mold, so that the connec- 55 
tor housing and the retainer can be made different in 
material or color. 



A manufacturing metal mold for molding a plurality 
of resin molded articles that are to be fitted to each 
other to assemble a resin molded assembly, said 
metal moid comprising: 

a first structure for moving a metal moid located 
between resin molded articles to be fitted to 
each other to form a space; and 
a second structure, with a first resin molded 
article held, for relatively moving a second 
resin molded article to fit with the first resin 
molded article. 

A manufacturing metal mold as claimed in claim 1 , 
wherein said second structure moves to a metal 
moid to press the second resin molded article 
against the first molded article. 

A manufacturing metal mold as claimed in claim 2, 
wherein said metal mold moved by said second 
structure has a undercut to hold the second resin 
molded article. 

A manufacturing metal mold as claimed in claim 2, 
wherein said metal mold moved by said second 
structure presses the second resin molded article 
against the resin molded article at a position off a 
bending piece. 

A manufacturing metal mold as claimed in claim 2. 
wherein said second structure moves the metal 
mold while sliding the second resin moided article 
on a slide face along a move direction. 

A manufacturing metal mold as claimed in claim 2. 
wherein the metal mold moved by said second 
structure is formed with a level difference projecting 
toward a nx)ve direction for holding the second 
resin molded article on a stereoscopic face to pre- 
vent inclined motion. 

A manufacturing metal mold as claimed in claim 2, 
wherein said the metal moid moved by said second 
structure moves the second resin molded article in 
a floating condition from a surrounding wall face. 

A manufacturing metal moid for molding a plurality 
of resin molded articles that are to be fitted to each 
other to assemble a resin molded assembly, said 
metal moid comprising: 

a first structure for opening a fixed moid and a 
moving mold to a space between resin molded 
articles; and 

a second structure, with a first resin molded 
article held, for relatively moving a second 
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resin molded article to fit with the first resin 
molded article. 

9. The manufacturing metal mold as claimed in claim 
8 further including a third structure for moving a 
slide pin to form a space between resin molded arti- 
cles to be fitted to each other. 

10. A manufacturing metal mold as claimed in claim 9, 
wherein said second structure moves to a metal 
mold to press the second resin molded article 
against the first molded article. 

11. A manufacturing metal mold as claimed in claim 9. 
wherein said metal mold moved by said second 
structure has a urxlercut to hold the second resin 
molded article. 

12. A manufacturing metal mold as claimed m claim 9, 
wherein said metal mold moved by said second 
structure presses the second resin molded article 
against the resin molded article at a position off a 
bending piece. 

13. A manufacturing metal mold as claimed m claim 9, 
wherein said second structure moves the metal 
mold while sliding the second resin molded article 
on a slide face along a move direction. 

14. A manufacturing metal moid as claimed m claim 9. 
wherein the metal mold moved by said second 
structure is formed with a level difference projecting 
toward a move direction for holding the second 
resin molded article on a stereoscopic face to pre- 
vent inclined motion. 

15. A manufacturing metal mold as claimed in claim 9, 
wherein said the metal mold moved by said second 
structure moves the second resin molded article in 
a floating condition from a surrounding wall face. 

16. A manufacturing metal mold for molding a plurality 
of resin molded articles that are to be fitted to each 
other to assemble a resin molded assembly, said 
metal mold comprising: 



17. The manufactunng metal mold as claimed in claim 
16, wherein said first structure opens a fixed mold 
and a moving moid and said second structure recip- 
rocates a slide mold during the mold opening. 

5 

18. A manufacturing metal mold as claimed in claim 16, 
wherein said second structure nx>ves to a metal 
mold to press the second resin molded article 
against the first molded article. 

ic 

19. A manufacturing metal mold as claimed in claim 16, 
wherein said metal mold moved by said second 
structure has a undercut to hold the second resin 
molded article. 

75 

20. A manufacturing metal mold as claimed in claim 16, 
wherein said metal mold moved by said second 
structure presses the second resin molded article 
against the resin molded article at a position off a 

20 bending piece. 

21. A manufacturing metal mold as claimed in claim 16. 
wherein said second structure moves the metal 
mold while sliding the second resin molded article 

25 on a slide face along a move direction. 

22. A manufacturing metal mold as claimed in claim 16. 
wherein the metal mold moved by said second 
structure is formed with a level difference projecting 

30 toward a move direction for holding the second 
resin molded article on a stereoscopic face to pre- 
vent inclined motion. 

23. A manufacturing metal mold as claimed in claim 16, 
55 wherein said the metal mold moved by said second 

structure moves the second resin molded article in 
a floating condition from a surrounding wall face. 

24. A manufacturing metal mold for a resin molded 
40 assennbly by fitting a plurality of resin molded arti- 
cles to each other, said manufacturing metal mold 
comprising: 

a pair of metal molds to mold a plurality of resin 
45 molded articles, one of said metal mold being 

movable relative to the other metal mold, one of 
said metal mold including a slidable mold in a 
direction perpendicular to a direction of move- 
ment of the movable mold, and 
assembling mechanism for moving said slida- 
ble moid located between a first resin molded 
article and a second resin molded article dur- 
ing fastening the pair of the metal mold to form 
a space, and moving the slidable mold, with the 
first resin molded article held, for pressing the 
second resin molded article against the first 
resin molded article to be fitted to each other. 



a first structure for moving a metal mold located 
between resin molded articles to be fitted to 
each other to form a space; 

a second structure, with a first resin molded so 
article held, for moving a second resin molded 
article held toward the first resin molded article 
and pressing the second resin molded article 
against the first resin molded article to fit the 
resin molded articles to each other, and then 55 
retracting; and 

an extrusion structure for extruding the first 
resin molded article from the metal mold after 
the refracting of the second structure 
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25. A manufacturing metal moid as claimed in claim 24. 
wherein said second structure moves to a metal 
mold to press the second resin molded article 
against the first molded article. 

26. A manufacturing metal mold as claimed in claim 25, 
wherein said metal mold moved by said second 
structure has a urxjercut to hold the second resin 
molded article. 

27. A manufacturing metal mold as claimed in claim 25, 
wherein said metal mold moved by said second 
structure presses the second resin molded article 
against the resin molded article at a position off a 
bending piece. 

28. A manufacturing metal mold as claimed in claim 25, 
wherein said second structure moves the metal 
mold while sliding the second resin molded article 
on a slide face along a move direction. 

29. A manufacturing metal mold as claimed in claim 25, 
wherein the metal mold moved by said second 
structure is formed with a level difference projecting 
toward a move direction for holding the second 
resin molded article on a stereoscopic face to pre- 
vent inclined motion. 

30. A manufacturing meta! mold as claimed in claim 25, 
wherein said the metal mold moved by said second 
structure moves the second resin molded article in 
a floating condition from a surrounding wall face. 

31 . A method of manufacturing a resin molded assem- 
bly by fitting a plurality of resin molded articles to 
each other, said method comprising the steps of: 

molding a plurality of resin molded articles in 
a metal mold; and 

forming a space between first and second 
resin molded articles; 

relatively moving the second resin molded 
article, with the resin molded article held, to fit the 
second resin molded article to the first resin molded 
article to assemble the resin molded assembly. 

32. The manufacturing method as claimed in claim 31, 
wherein an undercut is made in moved metal mold 
for holding the second resin molded article. 

33. The manufacturing method as claimed in claim 31. 
wherein the moved metal mold presses the second 
resin molded article against the first resin molded 
article at a position off a bending piece. 

34. The manufacturing method as claimed in claim 31. 
wherein the metal mold is moved while the second 
resin molded article is slid on a slide face along a 
move direction. 



35. The manufacturing method as claimed in claim 31 , 
wherein the moved metal mold is formed with a 
level difference toward a move direction to hold the 
second resin molded article on a stereoscopic face 

5 for preventing inclined motion. 

36. The manufacturing method as claimed in claim 31 , 
wherein the second resin molded article is floated 
from a surrounding wall face and moved. 

10 

37. A method of manufacturing a resin molded assem- 
bly by fitting a plurality of resin molded articles to 
each other, said method comprising the steps of: 

molding a plurality of resin molded articles in 
15 a metal mold; opening a fixed mold and a moving 
mold to form a space between resin molded arti- 
cles; and 

relatively moving a second resin molded arti- 
cle, with first resin molded article held, to fit with the 
20 first resin molded article to assemble the resin mold 
assembly 

38. The manufacturing method as claimed in claim 37 
further including the step of moving a slide pin to 

25 forming a space between the first and second resin 
molded articles. 

39. The manufacturing method as claimed in claim 37, 
wherein an undercut is made in moved metal mold 

30 for holding the second resin molded article. 

40. The manufacturing method as claimed in claim 37. 
wherein the moved metal mold presses the second 
resin molded article against the first resin molded 

35 article at a position off a bending piece. 

41. The manufacturing method as claimed in claim 37, 
wherein the metal mold is moved while the second 
resin molded article is slid on a slide face along a 

40 move direction. 

42. The manufacturing method as claimed in claim 37, 
wherein the moved metal mold is formed with a 
level difference toward a move direction to hold the 

45 second resin molded article on a stereoscopic face 
for preventing inclined motion. 

43. The manufacturing method as claimed in claim 37, 
wherein the second resin molded article is floated 

50 from a surrounding wall face and moved. 

44. A method of manufacturing a resin molded assem- 
bly by fitting a plurality of resin molded articles to 
each other, said method comprising the steps of: 

55 molding a plurality of resin molded articles in 

a metai mold; 

forming a space between a first and second 
resin molded articles. 

moving the second resin molded article held 
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by a moving mold toward the first resin molded arti- 
cle; 

pressing the second resin molded article 
against the first resin molded article to fit the resin 
molded articles to each other; 

retracting the moving mold; and 
extruding the first resin moided article from 
the metal mold. 

45. The method as claimed in claim 44, wherein a 
space is formed between a first resin molded article 
and a second resin molded article by opening a 
fixed mold and the moving mold and 

wherein during the mold opening, a slide 
mold is reciprocated to move the second resin 
molded article against the first resin molded article 
fixed to fit the resin moided articles to each other 

46. The manufacturing method as claimed in claim 44, 
wherein an undercut is made in moved metal mold 
for holding the second resin molded article. 

47. The manufacturing method as claimed in claim 44, 
wherein the moved metal mold presses the second 
resin molded article against the first resin molded 
article at a position off a bending piece. 

48. The manufacturing method as claimed in claim 44, 
wherein the metal mold is moved while the second 
resin molded article is slid on a slide face along a 
move direction. 

49. The manufacturing method as claimed in claim 44, 
wherein the moved metai mold is formed with a 
level difference toward a move direction to hold the 
second resin molded article on a stereoscopic face 
for preventing inclined motion. 

50. The manufacturing method as claimed in claim 44, 
wherein the second resin molded article is floated 
from a surrounding wail face and nx)ved. 

51. A method of manufacturing a resin molded assem- 
bly by fitting a plurality of resin molded articles to 
each other, said method comprising the steps of: 

molding a plurality of resin molded articles in 
a metal mold; 

moving a siidable mold located between first 
resin molded article and a second resin molded 
artide to form a space during fastening a fixed mold 
and a moving mold; 

moving the siidable metal mold, with the one 
resin molded article held, for pressing the second 
resin molded article against the first resin molded 
artide to fit the resin molded artides to each other. 

52. The manufacturing method as daimed in claim 51 , 
wherein an undercut is made in moved metal mold 
for holding the second resin molded article. 



53. The manufactunng method as daimed in claim 51 . 
wherein the moved metal mold presses the second 
resin molded article against the first resin molded 
article at a position off a bending piece. 

5 

54. The manufacturing method as daimed in claim 51, 
wherein the metal mold is moved while the second 
resin molded article is slid on a slide face along a 
move direction. 

10 

55. The manufacturing method as daimed in claim 51 , 
wherein the moved metal mold is formed with a 
level difference toward a move direction to hold the 
second resin molded article on a stereoscopic face 

15 for preventing inclined motion. 

56. The manufacturing method as daimed In claim 51, 
wherein the second resin molded article is floated 
from a sun-ounding wall face and moved. 

20 

57. A resin molded assembly produced by fitting a plu- 
rality of resin molded artides to each other, said 
assembly being produced by the steps of: 

molding a plurality of resin molded articles in 
25 a metal mold; 

moving the metal mold located between first 
and second resin molded articles to forming a 
space; and 

moving a siidable mold, with the one resin 
30 molded article held, to press the second resin 
molded article against the resin molded article to fit 
the resin molded articles to each other. 

58. A resin molded assembly as claimed in claim 57, 
35 comprising a connector hosing and a retainer, said 

retainer fitted sladably back and forth to an outer 
face of a rear end in the connector housing, 
wherein said retainer is made not project from a 
rear end face of the housing. 

40 

59. A resin molded assembly as claimed in claim 57, 
comprising a connector hosing and a retainer, said 
retainer having U-shape in cross section to sand- 
wich a trunk part of the connector housing, wherein 

45 a notch is made in roots of wings of the U shape of 

the cross section of the retainer. 

60. The mold as claimed in claim 1 , wherein different 
resins in material or color are filled in the molds for 

50 forming the first resin molded article and the sec- 

ond resin molded article, thereby the first resin 
moided article and the second resin molded article 
are made different in material or color 

55 61, The mold as daimed in claim 8. wherein different 
resins in material or color are filled in the molds for 
forming the first resin molded article and the sec- 
ond resin molded article, thereby the first resin 
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molded article and the second resin molded article 
are made different in material or color. 

62. The mold as claimed in daim 16, wherein different 
resins in material or color are filled in the molds for 5 
forming the first resin molded article and the sec- 
ond resin molded article, thereby the first resin 
molded article and the second resin molded article 
are made different in material or color. 

70 

63. The mold as claimed in daim 24, wherein different 
resins in material or color are filled in the molds for 
forming the first resin molded article and the sec- 
ond resin molded article, thereby the first resin 
molded article and the secorKJ resin molded article 75 
are made different in material or color. 

64. The method as claimed in claim 31, wherein differ- 
ent resins in material or color are filled in the molds 

for forming the first resin molded article and the 20 
second resin molded article, thereby the first resin 
molded article and the second resin molded article 
are made different in material or color 

65. The method as claimed in daim 37, wherein differ- 25 
ent resins in material or color are filled in the molds 

for forming the first resin molded article and the 
second resin molded article, thereby the first resin 
molded article and the second resin molded article 
are made different in material or color 30 

66. The method as claimed in daim 44, wherein differ- 
ent resins in material or color are filled in the molds 
for forming the first resin molded article and the 
second resin molded article, thereby the first resin 35 
molded article and the second resin molded article 

are made different in material or color 

67. The method as claimed in daim 51 , wherein differ- 
ent resins in material or color are filled in the molds 40 
for forming the first resin molded article and the 
second resin molded article, thereby the first resin 
molded article and the second resin molded article 

are made different in material or color 

45 

68. The method as claimed in claim 57, wherein the 
first resin nx)lded article and the second resin 
molded article are made different in material or 
color. 
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